ARPES studies of Sr,RuO,:

Fermi surface, excitation gaps, and dimensional crossover

Peter Johnson's group, BNL
in collaboration with
Robert Cava's group, Princeton University
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de Haas van Alphen Fermi surface
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First ARPES experiment

First calculation




Van Hove singularity
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TABLE 1. The superconducting transition temperature, the
temperature dependence of the in-plane normal-state resistivity,
and the position of the VHs relative to Er for cuprate
superconductors and Sr,RuO,.

Tc (K) VPab(T) EVHs (meV)

YBa,Cu30q_5 92 linear <10?
YBa;CuyO4 82 linear 19t
Bi, (SI‘Q.97PI'0.03)2CUO6 10 linear <30°
Bi;Sr,CaCu, 044 5 83 linear <304
Nd, gsCeg.15CuQ, 25 quadratic 350¢
Sr;RuOy4 0.93 = linear! 178

*Ref. [11], "Ref. [11,12], °Ref. [13], ‘Ref. [14], °Ref. 115},
fRef. [20], and this work.



AT :

JVIN T
BN T
@y

R




= Y
]

Lo
"

/"-

A1 Al

Wi




)

£ 350 ———————1———1—— 450 -

e | e—T=104 K O T=295 K r>
300 1

o \ | 4007

o 250 350

12 .

c '

3 200 300

o | p—

8 7 3

7 50 250

> &)

jg 00 200

,Q 8

c

o1,
o ©
Y T
o [
ho
o [
W
O-—
N
o
(o

00L

50—,

Energy (meV)







0.2



1200 —

1000 +

800

600

400 —

200




700 5
600 ]
500
400 ]
300
200 ]
100 +
04
-100 +
-200 ]
-300
-400 ]
-500

17K and 32 K

11.0

700
600
500 4
400
300 4
200
100 -
04
-100 4
200
-300
400
-500

17 K-64 K

11.0

11.2

11.4

700 5
600 ]
500
400 ]
300
200 ]
100 +
04
-100 +
-200 ]
-300
-400 ]
-500

17K-42 K

11.0

700
600 -
500
400
300
2004
100 4

04

-100

200

2300 4

-400

-500

17K-76 K

11.0

114

700
600 ]
500 ]
400
300 ]
200
100 ]
0
-100
-200 ]
-300 ]
-400
-500 ]

17K-51 K

11.0

700
600 —
500 ]
400 ]
300
200 ]
100
04
-100
-200 —
-300
-400 ]
-500 ]

17 K-86 K

11.0

T
112

T
11.4




Intensity

Pan (107 Q cm)

1.0 4 o 8
Pe

0.8 - 45

| 7

00 'l(I}O 200
0.6 - ® (19
o
0.4 - ® 9
0.2 -
0.0 - ®
| | | ! | ! | | ! | !
0 20 40 60 80 100 120 140

Temperature (K)

8
=)



90000 80000
!
- I o
!
!
60000 | 60000
: !
"First band", T= 17K |
J | J
|
|
30000 | 40000
0 s 20000
1 ! T T T 1
7000046 -0.3 0.0 03 0.6
60000 1
] 65000
50000 60000 -
40000 55000
1 50000
30000 -
] 45000
20000 I
40000
10000 35000 —
o 30000
25600 T T T T T T T 1
-0.6 -04 -0.2 0.0 0.2 0.4 0.6




80000 —
75000 -
70000 -
65000 -
60000 -
55000 -
50000 -
45000 -
40000 -
35000 4
30000 4
25000 -
20000 -
15000 -

10000
0.6

-0.4

-0.3

-0.2

0.0

0.2

0.3

0.4

0.6



160000

140000 —

120000 —

100000 —




